In myocardial infarction (MI), a number of cardiomyocytes undergo apoptosis. These apoptotic cardiomyocytes are promptly engulfed by phagocytes. If the dead cells are not engulfed, their noxious contents are released outside, resulting in induction of inflammation. Therefore, the removal of these dead cells is necessary. However, the contribution of each phagocyte type to the removal of apoptotic cells in infarcted hearts remains unresolved. Here, we describe an in vitro protocol for a phagocytosis assay to compare the engulfment ability of cardiac macrophages and cardiac myofibroblasts.
BZ-II image analysis application (KEYENCE CORPORATION)

Procedure
Procedures A and B are also applicable to phagocytosis assay of necroptotic cells by cardiac myofibroblasts .
A. Establishment of an MI mouse model by surgical operation 1. Prepare an 8-to 10-week-old male wild type mouse of the strain, C57BL/6J. 3. Fix the mouse on its back on the heating pad with surgical tape. 4. Perform artificial respiration using a respirator (volume of air for respiration: 0.5 cc, respiratory frequency: 120 bpm). 
Discard PBS using a pipette.
Note: Please be careful not to discard heart pieces. 11. To wash the heart pieces, sprinkle 5 ml of PBS on them.
12. Repeat steps B10-B11.
13. Transfer the heart pieces into a 50 ml tube and remove PBS.
Add 4 ml of collagenase A solution (see Recipes) to the tube.
15. Incubate the tube, containing the mixture of the minced hearts and collagenase A solution, in a water bath at 37 °C, while shaking at 120 rpm for 10 min.
16. Discard the supernatant, which contains numerous hematopoietic cells. 17 . Repeat steps B14-B16 once again.
18. Add 4 ml of collagenase A solution to the tube, which now contains the residual material.
19. Shake the tube, containing the mixture of the minced hearts and collagenase A solution, in a water bath at 120 rpm and 37 °C for 10 min. 26. Suspend the cell pellet in 1 ml of RBC lysis buffer, and incubate for 1 min at room temperature. 27. Add 9 ml of the culture medium to the cell suspension.
Pass the cell suspension, which contains isolated cells, through a 70 µm EASYstrainer
28. Centrifuge the cell suspension at 300 x g for 5 min, and discard the supernatant after centrifugation.
29. Suspend the cell pellet in 10 ml of the culture medium.
30. Plate this cell suspension on a 10 cm non-treated dish and incubate overnight in a 5% CO2 incubator at 37 °C. 31. After overnight incubation, aspirate the culture medium and add 10 ml of fresh culture medium.
32. Culture the isolated cardiac cells for more than 6 days.
Note: Myofibroblasts attach themselves to the plate; unattached contaminating cells, including hematopoietic cells, are removed by changing the culture medium. When the myofibroblasts reach pre-confluence, passage them. 33. One day before conducting the in vitro phagocytosis assay, discard the culture medium from the dish and wash the dish twice with 10 ml of PBS. 34 . Add 1 ml of trypsin/EDTA and incubate at 37 °C for 1 min.
35. Add 9 ml of the culture medium and transfer the cell suspension into a 15 ml tube.
36. Centrifuge the cell suspension at 300 x g for 5 min and discard the supernatant after 37. Add 10 ml of the culture medium and suspend the cell pellet.
38. Count the cell number and adjust it to 1 x 10 5 cells/ml by adding the culture medium.
Note: Approximately 2.5 x 10 5 myofibroblasts can be obtained from one mouse. 40. Incubate in a 5% CO2 incubator at 37 °C overnight.
C. Isolation of cardiac macrophages from the MI mouse models 1. Collect the hearts from the MI mouse models after 3 days of the operation and cut the hearts into small pieces.
Note: This procedure is the same as that described in steps B1-B10. The experiment should be performed using a clean bench from this step.
Add 10 ml of dispase solution (see Recipes).
3. Incubate the mixture of the minced hearts and dispase solution in a water bath at 37 °C for 10 min, while shaking at 180 rpm. 20. Centrifuge the cell suspension at 300 x g for 5 min at 4 °C and discard the supernatant after centrifugation.
Pass the cell suspension through a 70 µm EASYstrainer
Add 400 µl of FACS buffer.
22. Sort the cardiac macrophages using FACSAria III.
Note: Cardiac macrophages are identified as Ly6G -/CD11b + /F4/80 hi /Ly6C lo (Figure 1) . 22. Incubate the cell suspension for 5 h at 37 °C in a CO2 incubator, while blocking light by covering with an aluminum foil.
23. Centrifuge the cell suspension at 300 x g for 5 min at room temperature and discard the supernatant after centrifugation.
24. Add 10 ml of the culture medium.
25. Repeat steps D23-D24 thrice.
26. Count the cell number and adjust it to 1 x 10 6 cells/ml (for cardiac myofibroblasts) and 2.5 x 10 6 cells/ml (for cardiac macrophages). 
